Definitions:
5.1 ICE-3 = Internal Calibration Extract #3 from the American Chemical Society of Brewers 5.2 Alpha Acids = Resins found in hops that are precursors to a key molecule that contribute to a bitter taste in a finished beer (humulone, adhumulone, cohumulone) 5.3 Beta Acids = Resins found in hops that contribute to the bitter taste in a finished beer (lupulone, adlupulone, colupulone)
Procedures: NOTES:
Standards and samples are light sensitive; avoid exposure to light by working in dim lighting and/or using amber glassware.
External standard preparation: ICE-3 (1.0 mg/mL)
The following procedure applies to the preparation of Working and Check Standards.
A duplicate preparation for a Check Standard is suggested to ensure the preparation accuracy of the Working Standard. Materials: (2) 100mL volumetric flask, (2) 50mL volumetric flask, (2) disposable syringe & needle, (2) syringe filters, (X) amber injection vials & air tight caps, (2) volumetric pipettes, ICE-3 External Standard, HPLC grade methanol.
6.1.1 Make sure the standard is acclimated to room temperature and is homogenized by mixing before weighing. 6.1.2 To prepare the stock solutions, weigh 500mg of ICE-3 into a 100mL volumetric flask and record weights on Attachment I: Standard and Sample Preparation. Add ~60mL of HPLC grade methanol and vortex and/or sonicate the solution until all solids have dissolved. Make sure the stock solution is at room temperature then dilute to volume with HPLC grade methanol. Mix by inversion. 6.1.3 Using a class A volumetric pipette, aliquot 10mL of the stock solution into a 50mL volumetric flask and dilute to volume with HPLC grade methanol. Mix by inversion. 6.1.4 Using a syringe, filter 0.5 -1 mL of diluted standard solution with 1.2µm filters into amber, air tight, HPLC vials. 6.1.5 Immediately cap, label, and store these vials at 5°C until ready for sampling. Vortex injection vials before placing them onto the auto sampler. NOTE: It is suggested to utilize a separate vial for every injection to prevent variance due to evaporation.
Hop sample extraction
The following procedure applies to the preparation of samples by extracting alpha and beta acids from fresh (wet) hops. Materials: (X) extraction bottles, (X) 50mL volumetric flask, (X) 5mL volumetric pipettes, (X) disposable syringe & needle, (X) syringe filters, (X) amber injection vials & air tight caps, HPLC grade Diethyl ether, HPLC grade methanol, 0.1M HCl.
6.2.1 Weigh ~15g of fresh hops in a weighing dish and record the exact weight of hops. Heat the hops at 102°C for 1 hour or until all moisture has evaporated. You may need to spread the leaves apart on the cone and heat for an extended period of time to ensure that cones are completely dry. Once dry, remove the weighing dish and allow the sample to cool before recording the final weight. These values are used to calculate moisture content and will be needed to quantify alpha and beta acids of the hops in their freshly harvested condition. 6.2.2 Blend dried hops until they are a flake consistency and weigh out ~10g into an extraction bottle. Follow Attachment I: Standard and Sample Preparation, to complete the extraction process. 6.2.3 Aliquot 5mL of the dark green top layer with minimal disturbance of the solution into a 50mL volumetric flask and dilute to volume with HPLC grade methanol. Mix by inversion. 6.2.4 Using a syringe, filter 0.5 -1 mL of diluted sample solution with 1.2µm filters into amber air tight injection vials. 6.2.5 Immediately cap and store these vials at 5°C until ready for sampling. Vortex injection vials before placing them onto the auto sampler. 
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